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1996B4. A student is provided with a 12.0-V battery of negligible internal resistance and four resistors with the
following resistances: 100 Q, 30 €2, 20 , and 10 Q. The student also has plenty of wire of negligible
resistance available to make connections as desired.

a. Using all of these components, draw a circuit diagram in which each resistor has nonzero current flowing

through it, but in which the current ﬁ‘.ﬁm the battery is 1l ” ‘
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b. Using all of these components, draw a circuit diagram in which each resistor has nonzero current flowing
through it, but in which the current from the battery is as large as possible (without short circuiting the battery).
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The battery and resistors are now connected in the circuit shown above. ’

c. Determine ollowi is-etretts
i. Th the 10-Q rcsistoraz7 <_

ii. The total power consumption of the circuit (P = IV)

d. Assuming that the current remains constant, h ng will 1 c rovide a totdl of 10,000 J of electrical
energy to the circuit? PN ‘ A '
F = # |3
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e. In the circuit, draw in how you would connect the following:
ammeter to measure the current in the 10 ohm resistor.
A voltmeter to measure the change in voltage across the 20 ohm resistor.
i@ An ammeter to measure the current in the 30 ohm resistor.

1998B4 In the circuit shown above, A, B, C, and D are identical lightbulbs. Assume that the battery maintains a
constant potential difference between its terminals (i.e., the internal resistance of the battery is assumed to be
negligible) and the resistance of each lightbulb remains constant.

a. Draw a diagram of the circuit in the space below, using resistor symbols to represent the bulbs in your
diagram. Label the resistors A, B. C, and D to refer to the corresponding lightbulbs.
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b. List the bulbs in order of their brightnesses (Brightness depends on current), from brightest to least bright.

If any two or more bulbs have,the s: brightness, state which ones. Justify your answer.
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c. Bulb D is then removed from its socket.
i. Describe the change in the current, if any, of bulb A when bulb D is removed from its socket (making the
circuit open). Justify your answer. (Think about total resistance of the circuit and total current)
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ii. Describe the change in voltage in bulb A when D is removed. Justify your answer.
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iii. Describe the change in voltage in bulbs B and C when D is removed.
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iv. Describe the change in the brightness, if any, of bulb B when bulb D is removed from its socket. Justify your
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